The preliminary study on the relationship of heavy metal（lead and cadmium） and adverse pregnancy outcomes by 张凯凤
 
 
学校编码：10384                                分类号      密级        
学号： 24520101153317                                      UDC        
 
硕  士  学  位  论  文 
重金属（铅、镉）与不良妊娠结局关系的初
步研究 
The preliminary study on the relationship of heavy metal
（lead and cadmium） and adverse pregnancy outcomes 
 
张 凯 凤 
 
指导教师姓名：李健 教授 
专  业 名 称： 外 科 学 
论文提交日期：2013 年  月 
论文答辩时间：2013 年  月 
学位授予日期：2013 年  月 
  




















另外，该学位论文为（            ）课题（组）的研究成果，
获得（              ）课题（组）经费或实验室的资助，在
（              ）实验室完成。（请在以上括号内填写课题或课题
组负责人或实验室名称，未有此项声明内容的，可以不作特别声明。） 
 
                      声明人（签名）：            


























（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 





















血及羊水（妊娠 16-24周之间）。应用 MG2 血液铅镉分析仪（分光光度计）测定
高危孕妇外周血及羊水中重金属（铅、镉）含量。 
结果 
1. 高危组孕妇（N=482）的流行病学调查资料结果：顺产有 218例，占 54.9%；
剖宫产有 179例，占 45.1%。低出生体重儿 26例，占 5.39%；巨大儿 10例，占









别测定铅镉浓度，60 例异常组母血铅含量中位数 50.90 ug/L，羊水铅含量中位
数 25.92 ug/L ，孕妇血镉含量中位数 0.1450 ug/L ，羊水镉 0.5020 ug/L 。
106例正常组母血铅含量中位数 32.75ug/L，羊水铅含量中位数 18.20 ug/L，孕





























































Objective Through epidemiological investigations and the latest outcome of 
pregnancy in Xiamen and the surrounding area for the pregnant woman who have had 
done prenatal diagnosis of the pregnancy (high-risk pregnant woman) and had not  
undergo prenatal diagnosis (low- risk pregnant woman), and explore relation the 
concentration in peripheral venous blood and amniotic fluid for the high-risk of heavy 
metal (lead and cadmium) with adverse pregnancy outcomes. 
Methods Pregnant women using a questionnaire survey to collect 
epidemiological data was also collected peripheral venous blood and amniotic fluid of 
pregnant women(gestational days:112-154).Using MG2 blood lead and cadmium 
analyzer to detect the concentration of Pb and Cd in the peripheral blood and amniotic 
fluid. 
Results     
1. the results of Epidemiological data for control pregnant woman: Cesarean 
section rate of 31.8%, 3.98% rate of preterm birth, low birth weight rate was 2.74% 
children, great children incidence was 1.24%, the population sex ratio at birth 121, 
maternal age, educational level, residence, dietary habits and cooking related 
pregnancy (P> 0.05). 
2. the results of Epidemiological data for high-risk pregnant woman ：Natural 
delivery in 218 cases, accounting for 54.9%; cesarean section 179 cases, accounting 
for 45.1%. Low birth weight children 26 cases, accounting for 5.39%; huge children 
10 cases, accounting for 2.41%. Sex ratio at birth 109:100. 29 cases of premature 
children, accounting for 7.04% of live births .maternal age, educational level, 
gravidity and parity, smoking exposure with the outcome of pregnancy there is a 
certain influence (P <0.05). For pregnant women living environment and diet with 
pregnancy outcomes is unrelated (P> 0.05). 
3.the concentration of lead and cadmium: a total of 166 cases of peripheral blood 















fluid in cadmium were poorly correlated(P<0.05,Rs=0.14） . Paired samples in 
accordance with the outcome of pregnancy is divided into abnormal group (N = 60) 
with the normal group (N = 106), 60 patients with abnormal blood lead content in the 
median 50.90 ug / L, median amniotic fluid lead content of 25.92 ug / L, blood 
cadmium content Median 0.1450 ug / L, amniotic fluid cadmium 0.5020 ug / L. 106 
patients with normal blood lead content median 32.75ug / L, the median amniotic 
fluid lead content of 18.20 ug / L, blood cadmium content Median 0.1260 ug / L, the 
median amniotic fluid cadmium content 0.4650 ug / L. 
4. the differency between the abnormal group and normal group is only in lead of 
maternal peripheral blood(P<0.01). Comparison between blood lead (P <0.01) and 
amniotic fluid lead (P <0.05), there are differences between the abnormal group (live 
births) and the normal group, and the baby boy (P <0.01) blood lead between the two 
groupsblood lead with baby girl (P <0.05) differences between the two groups. The 
interaction exists a positive correlation between the lead and cadmium (whole blood, 
Rs = 0.54, P <0.01; amniotic fluid Rs = 0.231, P <0.05).  
5. Birth weight (P <0.05) and body length (P <0.05), there are differences 
between the two groups, and the baby girl's weight (P <0.05) and the baby's body 
length (P <0.05) in both there are also differences between groups. Blood cadmium 
(Rs = -0.186, P <0.05), amniotic fluid lead (Rs = -0.243, P <0.01) and was negatively 
correlated with birth length between. Baby boy and baby girl in the blood cadmium, 
lead amniotic fluid did not find a correlation between birth body length. 
Conclusions  
1.High-risk group: the sex ratio at birth, cesarean section rate, the rate of preterm 
birth and the rate of low birth weight was equal with the level of domestic, the 
incidence of fetal macrosomia was lower than the level of domestic . maternal age, 
prenatal smoked exposure and pregnancies with adverse pregnancy outcomes was 
negatively correlated; positively correlated with the level of education, parity was; 
there was no association between the residence and eating habits.  















birth weight children, a huge children were lower than the national average, but the 
high sex ratio at birth; pregnant women living environment, dietary habits and 
pregnancy outcome has nothing to do cooking. 
3. Xiamen and the surrounding areas maternal blood lead concentrations were 
lower than the national average, but higher than the level of foreign. The blood 
cadmium compared with the low level of foreign and domestic. 
4. Comparing the abnormal group and normal group I found, there are 
differences in the concentration of lead between the two groups, the concentration of 
cadmium is no difference between the two groups. 
5. There is a correlation between whole blood and amniotic fluid in the 
concentration of cadmium. 
6. The concentration between Lead and cadmium also exist the positive 
correlation . 
7.Between abnormal group and the normal group, the birth weight of the baby 
girl and baby boy birth length both had differences. In birth length,the concentration 
of blood cadmium and the concentration of lead amniotic fluid both had a negative 
correlation. 
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第一章 绪  论 
随着社会的发展，人们在控制出生人口数量的同时更加要注重出生人口质量。
数据显示我国是出生缺陷和残疾高发的国家，据 2006 年 4 月 1 日第二次全国残
疾人口调查，我国残疾人口８２９６万人。占全国人口总数６．３４％。中国残











结局的,包括低出生体重(low birth weight ,LBW)[7-9]、早产( preterm delivery )、
胎儿生长受限(fetal growth retriction , FGR)、出生缺陷(birth defects)、
流产（abortion）和死产( stillbirth) 等及对儿童的远期智力、行为影响也是
不利的[10-23]。 
1.2 重金属对妊娠结局的影响  
重金属污染物对生态环境和人体健康的影响是目前最受关注的问题之一。从
环境污染方面所说的重金属是指：汞、镉、铅、铬以及类金属砷等生物毒性显著
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